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1. Introduction
The Southeast Anatolia Project (Gu¨neydog˘u Anadolu Projesi
(GAP) in Turkish) is a regional water resource development
project that evolved from development projects related to the
Tigris and Lower Euphrates basins originated by the Turkish
government according to a master plan completed in 1989.
Coveringroughly 10% ofTurkeyandwithanestimatedtotalcost
ofUS$ 32billion, GAP is the largest regionaldevelopment project
in Turkey. It is expected that 1.7 million ha of land will be
irrigated and 22 dams and 19 hydroelectric power plants will be
constructed. The project area includes the rich watersheds of
the lower Euphrates and Tigris rivers and the upper Mesopo-
tamian plains. Of the total area, 42.2% is cultivated, 33.3% is in
pasture, and 20.5% is forest and bush. The soil quality for culti-
vation is relatively good, salinity and alkalinity problems are
minimal, and most of the soil has good drainage (U¨nver, 1997).
The main objective of GAP, as distinct from earlier projects
in Turkey, is to improve the living conditions of people not
merely by developing infrastructure, but also by integrating
people into every aspect of the project (Akuzum et al., 1997;
Erhan, 1997). Of the total funds required to fulfill the goals of
the GAP master plan, almost half of the money had been
deployed by the end of 2001 (GAP-RDA, 2001).
Irrigation in S¸anliurfa–Harran Plain started in 1995. At the
end of 2000, 111,600 ha were under irrigation. The value added
per capita in the agricultural sector of this area has more than
tripled since the start of irrigation (GAP-RDA, 2001). Yet, it is
not clear whether the improvement is due to the GAP
irrigation projects, because there are no comparison data on
the welfare of non-irrigated villages. The goal of this study is to
identify the changes that resulted from implementing irriga-
tion projects in Sanliurfa Province. We also use socioeconomic
survey data collected from irrigated and non-irrigated villages
to determine if the objectives of GAP have been achieved.
Two household surveys of direct relevance to our study
have already been conducted in the GAP region. Aksit and
Akcay (1997) conducted the first in 1993, just before the
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introduction of large-scale irrigation projects. One of their
goals was to contribute to the building of the management,
operation and maintenance (MOM) model that combines the
impact of induced irrigation development projects and
changes that occur as a result of modernization and
urbanization. They focused on the class structure of rural
communities in irrigated areas and on irrigation and water
management. They asked several questions about perceptions
and knowledge of the irrigation system. Their study empha-
sizes the interdependency of members of the village on each
other, and the communal aspects of irrigation.
Kundat and Bayram (2000) conducted the second survey in
1998 as part of the social assessment process. Their broad
objectives were to establish a socioeconomic profile of
villagers in the irrigated areas, identify the prospective
changes and dynamics from project implementation, and
explore the needs, problems, and expectations of residents.
Their assessment has implications for land reform, access to
credit, and crop diversification. An important conclusion
relevant to our study is that strengthening civil society
organizations to enhance participation of the landless would
significantly improve the economic status of the poor (Kundat,
1999). The importance of knowledge of irrigation techniques
and efficient water use is also mentioned in their assessment.
While the previous two studies focused on the state of welfare
at the time of their surveys, we emphasize the changes
induced by the GAP irrigation project.
2. Field survey procedure
We interviewed residents of seven irrigated villages and eight
non-irrigated villages in the Harran plain, S¸anliurfa Province
in southeast Anatolia in June 2002 (Fig. 1). Both irrigated and
non-irrigated villages are spread out across the Harran plain.
While we did not have the exact number of households for
each village, we chose villages that have about 50 households.
This area has undergone more extensive irrigation from the
Atarturk dam than anywhere else, and we suspected that the
impact of irrigation would be most apparent in this area. While
the number of years in which the irrigation system has
operated varies across villages, the irrigation project in this
region started in 1995, and most of the villages in this region
were covered by 1999. Before the GAP development projects,
some of the villages used groundwater for irrigation. The wells
are owned either by the villagers themselves or by the
government.
Our sample is not random. We selected villages in view of
the remoteness of certain villages, the familiarity of the village
to the GAP-Regional Development Administration (RDA) office
in Urfa, and the limited resources available to us for this
research. We chose also not to work in villages that had been
surveyed previously. Because our sample is not representative
of the entire GAP region, our conclusions are not necessarily
applicable to other GAP villages.
In each village, we first identified village heads or key
informants, typically a knowledgeable villager. They
described the number of households in each of the following
categories: small farmers with less than 20 donums of land
(1 donum = 0.1 ha) including landless persons, middle farm-
ers with between 20 and 50 donums of land; and large farmers
with more than 50 donums of land. We sampled the groups
approximately in proportion to the number of households in
each group.
We used two questionnaires, one for the head of household
and one for the wife (all heads of household we interviewed
were male). Heads of households are likely to be in a better
position to observe agricultural indicators, whereas wives are
in a better position to observe matters concerning domestic
chores and children. For most of our analysis, we use data
from the wife questionnaire and the results we report are
based on those data, unless otherwise noted. We visited 144
households and obtained 139 valid observations for the head
and 133 for the wife questionnaire. Of the 133 valid observa-
tions for the wife questionnaire, 70 were from non-irrigated
villages and 63 were from irrigated villages. There were 80
small farmers, 43 middle farmers and 10 large farmers
(Table 1).
Enumerators were from local universities, with the support
of collaborating professors from Middle East Technical
University (METU) and Harran University who were experts
on social issues and field surveys. They were trained to
perform household interviews and had experience in survey-
ing rural villages. Some of them had conducted interviews in
the villages in S¸anliurfa Province and spoke Arabic, which is
spoken in some of the villages.
Fig. 1 – Map of S¸anlıurfa, Turkey. Source: http://faculty-web.at.northwestern.edu/anthropology/stein/HNoverview.html.
Accessed on December 2005.
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We collected information on household structure, socio-
economic conditions, demographics, farming activities, and
perceptions of the impacts of irrigation from the heads of
households. We also asked questions regarding the health and
education of household members, recent changes in their
lifestyle, and activitiesof womeninthehousehold.The decision
regarding who would be asked which questions was made in
consultation with local experts. Several questions about
demographic characteristics were asked of both the head of
household and the wife to verify the quality of the data.
3. Methodology
We seek to understand the changes that have occurred as a
result of the GAP irrigation project. Ideally, we know what
would have happened in the irrigated villages had there not
been the GAP irrigation project in those villages. To this end,
we utilized observations from non-irrigated villages. However,
there are two methodological difficulties. First, the GAP
irrigation projects were targeted to reportedly poor villages.
Because current conditions result from both the initial
conditions (i.e. the state of welfare prior to the irrigation
project) and the changes thereafter, we are unable to conclude
anything about the impacts of the irrigation project simply by
comparing current states of welfare. This would not have been
an issue had the irrigated villages been chosen randomly.
Second, though we need to control for initial conditions, we
do not have observations prior to the irrigation projects. While
we attempted to collect information on prior conditions
including information on agricultural production, much
information is missing due to lack of response. Therefore,
we do not know the exact initial conditions in each village or
household.
Given these difficulties, we chose to examine changes in
assets and income. We observed several asset variables, which
we think reflect the state of welfare when averaged over a long
period of time. This contrasts with income, which measures
short-term welfare. By comparing income, assets, and other
measures, we can evaluate the direction of change brought
about by the irrigation projects. We also ask about the
perceptions of recent changes in welfare in both irrigated
and non-irrigated villages. Assuming that perceptions are
comparable across individuals, we can assess whether recent
changes have been positive or negative. The comparisons of
income and asset indicators and the perceptions of individuals
consistently suggest that the GAP irrigation projects have
brought about positive changes.
4. Analysis
We begin by comparing some of the characteristics that are
unlikely to be affected by irrigation projects before turning our
attention to the welfare indicators. Demographic character-
istics of non-irrigated villages differ slightly from irrigated
villages (Table 2). In general, irrigated villages are younger: the
mean age of the head of household is 41.8 years versus 46.7
years in non-irrigated villages. The wife’s mean age is 37.5 in
irrigated villages and 43.1 in non-irrigated villages. Irrigated
villages have slightly more members per household, an
average of 9.2 versus 8.4 in non-irrigated villages. The average
number of children is 6.1 in irrigated villages, and 6.3 in non-
irrigated villages. Most of the heads of household were born
and married in the same village in which they currently live.
Also, most of the household heads (93% in non-irrigated, 87%
in irrigated) have been farming for more than 20 years.
The head of household’s average income is similar in
irrigated and non-irrigated villages (Table 3). The mean
income is 4990 million Turkish liras (TL) per month in irrigated
villages and 5069 million TL in non-irrigated villages (US$
1 = 1,232,690 TL, Source: World Development Index, 2002). The
standard deviations are 5642 and 6280 million TL, respectively.
The difference is not significant, implying that the current
annual income in irrigated villages is on average no lower than
that of non-irrigated villages. We looked also at income by
Table 1 – Number of households of landholdings in irrigated and non-irrigated villages
Village Small/landless <20 donumsa Middle 20–50 donums Large >50 donums Total
Irrigated villages
Boydere 4 3 0 7
Bug˘daytepe 7 2 0 9
I˙mambakır 7 4 0 11
Konuklu 4 2 0 6
Parapara 2 5 1 8
Sultantepe 9 2 0 11
Tahılalan 5 5 1 11
Sub total (%) 38 (60.3) 23 (36.5) 2 (3.2) 63 (100)
Non-irrigated villages
Bakımlı 4 3 0 7
Eskin 9 0 0 9
Karao¨ren 7 2 1 10
Kaynaklı 4 4 1 9
Mag˘aracık 5 2 2 9
Mas¸ık 7 2 0 9
Teperek 0 5 2 7
Tuttuca 6 2 2 10
Sub total (%) 42 (60.0) 20 (28.6) 8 (11.4) 70 (100)
a 1 donum = 0.1 ha.
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landholding. Annual income is not statistically different
between non-irrigated and irrigated villages for small/landless
and large farmers (Table 2). Middle farmers in irrigated villages
earn more than their non-irrigated counterparts. Given that one
of the main purposes of the GAP irrigation projects is to improve
the livelihoods of those who are poorer and in hardship, this
might imply that the irrigation projects have increased the
welfare level in irrigated villages, relative to that in non-
irrigated villages. This effect might have been particularly
successful for middle farmers. However, this argument
depends on whether the GAP irrigation projects were originally
targeted to the relatively poor villages of the region.
While we do not have historical income data, we think that
by scrutinizing selected indicators we can see that irrigated
villages were worse off than non-irrigated villages. First,
consider the proportion of landless households: 71.3% in non-
irrigated villages versus 30% in irrigated villages. The higher
proportion of landless households in irrigated villages seems
consistent with worse initial conditions in the irrigated
villages.
Asset indicators exhibit a similar pattern. Residents of
irrigated villages have fewer assets than those in non-irrigated
villages. For example, 97% of households have a television in
non-irrigated villages, but only 65% have one in irrigated
villages. Similar observations hold for other assets, including
refrigerators, washing machines, air conditioners and venti-
lators (Table 4). This observation holds also for each of the
landholding categories. Given that those assets are expensive,
relative to the incomes of households, the asset indicators
should reflect the level of welfare over the long term. This in
turn suggests that irrigated villages are poorer than non-
irrigated villages.
The balance of evidence suggests that the level of welfare in
irrigated villages was lower than that in non-irrigated villages
prior to constructing the irrigation system. However, the
difference in the level of welfare between irrigated and non-
irrigated villages has almost vanished in recent years. This
reasoning is further supported by households’ perceptions of
recent changes. A higher proportion of households experi-
enced positive changes in irrigated villages than in non-
irrigated villages. For example, 65% of households in irrigated
villages said their income has increased, whereas 46% report
higher income in non-irrigated villages. This observation is
consistent with the proportions of households experiencing
lower income: only 4% in irrigated villages said they earn less
income, but the proportion is three times higher in non-
irrigated villages. Moreover, 55% of households have experi-
enced an improved variety of foods in irrigated villages, but
only 23% have experienced such changes in non-irrigated
villages.
Table 2 – Summary statistics for irrigated and non-
irrigated villages
Variable Mean
Irrigated Non-
irrigated
All
villages
Head’s age (years) 41.8 46.7 44.6
Spouse’s age (years) 37.5 43.1 40.7
Household members
in a household
9.2 8.4 8.75
Number of children 6.1 6.3 6.18
Farmers operating more
than 20 years (%)
93.0 88.0 91.0
Landless households (%) 30.0 14.0 20.0
Sample size 63 70 133
Table 3 – Average annual income in irrigated and non-
irrigated villages by landholdings (in millions TL)
Income
(million TL)a
Small/
landless
Middle Large Total
Irrigated villages 2721 10,712 5,500 4990
Non-irrigated villages 3815 4,885 14,667 5069
All villages 3340 7,180 13,357 5037
a Unit is Turkish Liras (1 USD = 1,232,690 TL, 2002).
Table 4 – Average values of asset indicators in irrigated and non-irrigated villages by landholding (%)
Asset Small/landless
<20 donumsa
Middle 20–50
donums
Large >50
donums
All land
holdings
Television Irrigated villages 67.7 63.2 0.0 64.7
Non-irrigated villages 95.7 100.0 100.0 97.4
All villages 84.4 83.3 88.9 84.4
Refrigerator Irrigated villages 91.2 100.0 50.0 92.9
Non-irrigated villages 97.8 100.0 100.0 98.7
All villages 95.0 100.0 90.0 96.2
Washing machine Irrigated villages 11.8 25.0 0.0 16.1
Non-irrigated villages 43.5 78.3 75.0 57.1
All villages 30.0 53.5 60.0 39.9
Air conditioner Irrigated villages 0.0 5.0 0.0 1.0
Non-irrigated villages 0.0 8.7 12.5 3.9
All villages 0.0 7.0 10.0 3.0
Ventilator Irrigated villages 6.1 15.0 0.0 9.1
Non-irrigated villages 17.4 30.4 25.0 22.1
All villages 12.7 23.3 20.0 16.7
The data in this table describe the proportion of households owning each appliance.
a 1 donum = 0.1 ha.
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5. Effects of irrigation on water use, activities
of women, agriculture and social structure
The impacts of the irrigation projects are not limited to
income. Another important impact involves access to water.
Irrigation water typically is delivered by a water user
association, and farmers pay a fee for that service. Although
there is sufficient water to irrigate all land in the villages, some
residents claim they do not receive enough water due to
inequitable distribution within the village.
We asked households whether they had daily access to
water before and after the irrigation project. In non-irrigated
villages, the proportion of households with access to water for
household chores and irrigation daily has increased from 12 to
26%. In irrigated villages, the increase is from 12 to 48%, almost
three times greater than in non-irrigated villages. Clearly,
access to water has improved much faster in irrigated villages.
We should also note that non-irrigated villages have
experienced better water accessibility. This is at least in part
due to a spillover effect from the irrigation projects. While
non-irrigated villages are not very close to irrigated villages as
the map indicates, the travel time to water sources may have
been substantially reduced throughout the GAP region.
Women’s domestic chores and their lifestyles have
changed since irrigation arrived. In irrigated villages, 78% of
women report that housework is easier because water is now
very close to their house. Cooking and cleaning are much
easier than before because time spent carrying water is saved.
Previously, women in irrigated villages washed clothes once a
week, or once a month, but washing has become a daily
routine. People bathed once a week, but now they bathe more
often.
In irrigated villages, 54% of women report they have much
more spare time than before irrigation. Some responded they
had to spend 1–4 h carrying water from its source, which
might be a well within or outside the village. This burden has
been greatly reduced by irrigation.
The GAP irrigation project seems to have altered the
pattern of agriculture as well. In irrigated villages, 87% of
household heads have changed their main crop. Most of them
have switched from wheat to cotton because cotton is more
profitable when irrigation water is available. Cotton produc-
tion requires more water than wheat production. Our casual
field interviews suggest that most households have the same
amount of land before and after irrigation. Hence, while we do
not have household-level data on water use, better water
availability most likely has allowed farmers to begin cotton
production. This argument is consistent with the increase in
cotton production in the region from about 277,700 tonnes in
1995 to 598,500 tonnes in 1999 (GAP-RDA, 2001). Many farmers
(90%) grow tomatoes and peppers for domestic consumption,
while traditional crops, such as wheat, beans and lentils are
produced more commonly in non-irrigated villages. A few
households engage in double cropping in Harran plain. Many
plant wheat or barley as a first crop and maize as the second
crop.
Some residents in irrigated villages told us they have better
job opportunities due to increased cotton production. This
change in the production pattern can be explained largely by
the increased availability of water, but it might be due also to
the acquisition and sharing of agricultural equipment,
techniques and knowledge, made possible in part by the
GAP program. In non-irrigated villages, 80% of household
heads said they can grow only a certain type of crop,
presumably due to farming conditions. In irrigated villages,
37% said they decide based on the crop’s profit potential, 20%
abide by the landowner’s decision, and 17% decide based on
the choices of other farmers and neighbors. In irrigated
villages, 23% of heads of household learned new agricultural
techniques, while only about 11% did so in non-irrigated
villages. The proportion of household heads in irrigated
villages who have attended farmer vocational courses is
36%, substantially higher than the 1% in non-irrigated villages.
The proportion of households sharing agricultural machinery
and tools is 45% in irrigated villages and 21% in non-irrigated
villages. Moreover, when tools are shared, most farmers share
reciprocally with neighbors in irrigated villages, whereas tools
usually are rented out in non-irrigated villages. These results
may be due to the active participation of farmers in irrigation
management, which is how Aksit and Akcay (1997) thought
the GAP-MOM system should work.
While the changes we have observed should be welcome,
there remains room for improvement in agricultural practices
and knowledge. As many as 38% of household heads in
irrigated villages said they grow crops on saline land,
compared to 1% in non-irrigated villages. This seems to imply
that salinity is already apparent in some of the irrigated
villages, although many farmers continue to produce crops on
salinized land. Also, 12% of the heads of household in irrigated
villages said they combat erosion, but only 1% do so in non-
irrigated villages. While the arrival of irrigation might have
had positive impacts on farmers’ awareness of soil erosion,
the level of awareness remains low.
The irrigation project seems to have influenced tribal
relations as well. While only 19% of household heads report
changes in tribal relationships in non-irrigated villages, 59%
report changes in irrigated villages. A majority of household
heads feel that tribal relations have become weaker in non-
irrigated villages, while only about 30% felt so in the irrigated
villages. The general trend of weakening tribal relations
observed in other studies (Aksit and Akcay, 1997; Erhan,
1997) is consistent with what we find in non-irrigated villages.
However, in irrigated villages, though the traditional hier-
archical relations might be weakening, a new type of
relationship might be emerging as a result of sharing the
irrigation system. Some household heads in irrigated villages
noted that tribal relations have become more equal or more
helpful to farmers. Other household heads mentioned they
have noticed an increase in inequity in tribal relations. Overall,
there seems to have been a positive change towards a more
equal tribal relationship in irrigated villages, a change that
GAP-MOM was intended to achieve.
Related to tribal relations is satisfaction with the water user
association. More than half of respondents in irrigated villages
(58%) were happy with the association. The satisfaction level
varies widely between villages, from a minimum of 0% to a
maximum of 90%. The reasons for not being satisfied include
the unequal distribution of water, bribery, and bad manage-
ment. This, combined with the non-negligible proportion of
farmers who think tribal relations have become less equal,
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seems to suggest that implementation of the management
system has been more successful in some villages than in
others. Clearly, efforts must be made to encourage fairer
practices in some villages.
6. Concluding remarks
The GAP irrigation project in Sanliurfa Province seems to have
had positive impacts on welfare in villages. Our analysis of
asset indicators, which we think reflect welfare levels over the
long run, suggests that the level of welfare prior to installation
of the irrigation project was lower in irrigated villages. Access
to water in irrigated villages has improved and the workload
for women has been reduced significantly.
The GAP irrigation projects have improved knowledge-
sharing in irrigation technology, and helped to introduce the
sharing of agricultural machines. Because shared knowledge
and agricultural machinery possess public good properties,
the GAP irrigation projects might have contributed to more
efficient use of the irrigation system and agricultural
machines, and hence account for the positive changes we
observed. Many households in irrigated villages told us that
tribal relations have shifted toward greater equality. It is
plausible this shift took place because households sensed they
needed to share the irrigation system to make it function
properly and they can mutually benefit from sharing agri-
cultural machinery. This is obviously a desirable change. And,
if our conjecture is correct, the GAP-MOM system is working as
Aksit and Akcay (1997) conceived.
Despite the positive changes, there remain at least two
concerns to be addressed. First, while more than half of the
heads of household are happy with water user associations,
many are not. Many households dissatisfied with the
association suggest that water distribution is unequal or
unjust. This is consistent with the previous statement for two
reasons. (1) Water user associations, though closely related,
are different from tribal relations; (2) even though changes
have been on average toward a more equal relationship, the
equality or the sense thereof among households seems to vary
substantially across villages. Identifying the cause of this
variation is an interesting research topic, and might provide
lessons for increasing the efficiency of irrigation, and
potentially the welfare of households. If the unfair practices
of water user associations arise from a power structure that
cannot be altered from within, it might be necessary for a
disinterested party to assist in eliminating unfair practices.
The salinization associated with cotton production is of
great concern. Even though the potential risk of salinization
has been known to researchers from the very beginning of the
GAP irrigation project, many villagers are not aware of the
significance of the problem. Informing villagers of the efficient
way to irrigate would help to slow the process of salinization.
Active participation of households is crucial in this process.
Another possible action for coping with salinization is to
promote crop diversification (Kundat and Bayram, 2000). This
might generate an additional benefit of reducing the risks
arising from the fluctuation of cotton prices.
The positive changes generated by the GAP are unlikely to
last unless these concerns are addressed. The progress made
so far is not negligible, but the overall objective of the GAP
project is not yet fully attained. We believe that the full
potential of the project will not be achieved without over-
coming these concerns.
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